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ABSTRACT 



The present invention discloses and entails a procedure for producing anti-peptide monoclonal 
and polyclonal antibody mimics and/or antagonists raised against antimicrobial peptides and 
their use for treatment of disease. Apart fiom their antibacterial and anti-viral nature, 
antimicrobial peptides play several roles that enhance Ae pathogenesis of disease. They act 
individually or in Synergy as chemokmes, as Cytokines, proliferation and Hypeiproliferation 
biofihn inducers, bacterial-cellular binding and adhesion enhancers, inflammatory enhancers, 
indirectly as monocyte iron retention regulators protease inhibitors, angiogenesis enhancers 
. and more. A particular peptide antibody is raised using immunization of mice with 
glutaraldehyde-cross-lmked synthetic peptides. Monoclonal or polyclonal antibodies are 
obtained using conventional hybridoma technology or animal immunization and are then 
screened for blocking antibodies by evaluating the blocking activity of the antibodies 
obtained. Testing the blocking antibodies effects is done on disease models such as psoriasis 
lesions of animal and human models for psoriasis and other diseases as detailed. 
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FIELD OF THE INVENTION 



The present invention g^eralfy relates to a method of producing medication. More 
specifically, it relates to modulating and preventing as well as treating immune responses such 
as inflammation and autoimmune conditions such as for example psoriasis and arthritis 
amongst others by administering an effective amount of antibody and/or other antagonists or 
blocking agents to antimicrobial peptides or their partial sequences, as well as to mutated or 
polymorphic antimicrobial peptides sequences identified in diseased patients. 



• BACKGROUND OF THE INVENTION 

Inappropriate Inflammation is a component of a wide range of human disease, atherosclerosis, 
osteoporosis and autoimmune and Alzheimer's disease. Chemokines (and in particular 
antimicrobial peptides that fimction dually as chemokines or as cytokines) play an important 
role in orchestrating leukocyte recruitment during inflammation. Over 50 ligands and over 20 
receptors play part in pathogetiesis. hihibiting correct target combinations of li^d and 
receptors is essentiaL 

Pathways to the disease are not cuirentiy known, there is some indications to HLA alleles and 
hypotheses to (1) escape deletion in the thymus, (2) escape fi-om peripheral tolerance or (3) 
esc^e fi?om homeostatic control with an alteration in the immune balance leading to 
autoimmunity. However a more likely cause is the number of copies and the locations of 
promoters to cytokines (especiaUy to antimicrobial peptides that dually fimction as cytokines) 
on the genome as well as polymorphism to these cytokines leads to their over expression. 

Monoclonal antibodies and antagonists to chemokines such as for example TNF, IFN-ganmia, 
leukotriene receptor antagonists, anti-IgE and anti-E. receptor antagonists are already patented 
and used clinicaUy. These generaUy have side effects such as ulceration amongst others due to 
the feet that these chemokines fimction dually in normal growth and metabolism. Inhibiting 
their activity also inhibits normal growth. 

Antimicrobial peptides generally work upstream to the chemokines that are currently inhibited 
by the current available treatments. These peptides form the first line of defense against 
pathogens and are the first to be transcribed by bacterial LPS and vkuses being over expressed 
m inflammation. Inhibiting the activity of these peptides (and in particular, inhibiting their 
secondary cytokenic activity) proves a preferred safer and more effective approach to 
treatment of inflammatory and autoimmune chronic as well as some acute conditions. 
This patent therefore targets the antimicrobial peptides and chemokines involved m the 
pathogenesis of autounmune disease and inflammatory conditions in order to inhibit their 
activity. 

The evolutionary advantages for chronic over expression of antimicrobial peptides in 
i nflamm atory and autoimmune disease is yet to be determined. 



PSORIASIS 

Psoriasis has been estabUshed as a T-cell mediated autoimmune disease with innate immunity 
paying a key role. Psoriasis is a result of a cutaneous defect that is triggered by an autoimmune 
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activation (Journal of Investigative Dennatology 119: 384-391, 2002). Histologically, 
Psoriasis is charactoized by epidennal hypeproliferation with abnormal differentiation and 
infiltration of the epidermis and dermis by neutrophils, lymphoQtes, macrophages and mast 
cells. 

Up until today, novel systemic interventions have been developed to treat psoriasis. These 
include mainly T-cell targeted therapies, monoclonal antibody against chemokine tumor 
necrosis factor and Cytokine targeted ther^ies. 

Other topical treatments mclude cell proliferation regulators such as retinoid - vitamin A - 
analog, which modulates or changes the ceUular differentiation of the epidermis, 
. corticosteroid creams and ointment and synthetic vitamin D3. These topical treatments are 
aimed to regulate only tiie end result (inflammation reactivity of the epidamis) tiiey do not 
prevent the initial process from occurring. 

In contrast, this patent amis to use local, topical and/or systemic treatment aimed at preventing 
and blocking the root cause of the disease, a procedure never previously provided for patients 
nor discussed in previous medical journals or p^ers. 



Researchers at National Jewish Medical and Research Center reported m the October 10 2002 
issue of the New England Journal of Medicme increased levels of two antimicrobial peptides, 
known as LL-37 and HBD-2 m psoriasis lesions. They described tiiere how microscopic 
exanunation of skin samples showed significant amounts of tiie peptides m the skin of 
psonasis patients, but none to minor amounts m skm firom atopic dermatitis patients, and none 
m the skin of healthy conti-ols. Additional analysis indicated tiiat most psoriasis patients had at 
least 10 times as much of tiie peptides in tiieu- skin as did atopic demiatitis patients. 

Newborns have an unmature cellular immune defense system tiiat leads to mcreased 
susceptibiUty to infections. Skin firom embryonic and newborns express antimicrobial peptides 
of tiie catiieUcidin and beta-defensin gene famihes. Reverse transcription-polymerase chain 
reaction (RT-PCR) as well as Immunohistochemistoy and confocal imaging of skm biopsies 
from 1-day old babies shows presence of peptide antibiotics indicatmg effective innate 
immune protection prior to birth. (British journal of Dermatology 2002; 147: 1 127-1134) 
The presence of tiiese peptides in tiie skin forms a barrier for innate host protection against 
microbial pafliogenesis. These Peptides induced m Vemix Caseosa in tiie newly bom 
eventuaHy disappears before fiiU tiiymus development tiiereby preventing a jomt innate 
immumty-T ceU mediated unmune response showing tiiat chronic autounmune skin disease 
such as psoriasis requires mature adaptive immunity as well as a triggering mnate immune 
activation such as in VMnix Caseosa. 

Cutaneous mjury (a known tiigger for psoriasis) mduces tiie release of catiielicidin anti- 
microbial peptide active against group A streptococcus (J Invest Dermatol 2001 117: 91-97) 
tiie Human Beta Defensin-2 (HBD-2). 

Li ia clinical trial we showed tiiat blocking LL-37 and defensin 2 witii antibody stopped tiie 
continuation of hyperproUferation during tiie course of tiie treatinent, and unproved psoriatic 
lesions. 

Peptides, involved are amongst otiiers: Psoriasin, defensins, LL-37, CTACK/CCL27, 
Fractalkine, Neutoophil gelatinase-associated Upocalm (NGAL) Exp DermatoL 2002 
Dec;ll(6):584-91, 
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CANCER 



Concentration of HBD-2 in the oral squamous cell carcinoma samples was 3.85+/-1.87 
microg/mg v/idch was much higher than in normal oral qpithelium (Anticancer Res. 2002 Jul- 
Aug;22(4):2103-7). 

The in vitro and in vivo fin d ing s suggest that alpha-defensins are frequent peptide constituents 
of malignant epithehal cells in RCC with a possible direct influence on tumor proliferation. 
: (Am J Pathol. 2002 Apr,160(4): 131 1-24). 

There is a genetic link between proliferation of cells and cancer, bnpaitment of regulation of 
proliferation and di£ferentiati6n lead to cancer development 

A developing tumour needs help from neighboring cells in order to become cancerous. 
Overexpression or over activity of cytokines is involved in orchestrated these processes. 
Continuous assault by chronic inflammation contributes to the transformation of cells as well. 
Angiogenesis is an important process for cancer development Antimicrobial peptides are 
mductors of angiogenesis (J Clin Invest 2003 Jun;ll 1(1 1): 1665-72). 

Therefore inhibiting dififerentiation and proliferation as well as angiogoiesis by antagonists to 
antimicrobial peptides and cytokines halts the advancement of cancer. 



DANDRUFF 

Dandruff can be classed as an inflammatory, hyperproliferative or abnormal dififerentiation 
disease whereby flaky skin on the scalp protrudes as wifli psoriasis due to hyperproliferation 
or abnormal differentiation caused by over reactivity of antimicrobial peptides such as LL-37 
and the defensins. 

hi a mitial clinical trial we showed that blocking LL-37 and defensin 2 with antibody stopped 
the continuation of hyperploriferation during the course of the treatment 



ARTHRTTTS 

Antimicrobial peptides are expressed and produced in healthy and inflamed human synovial 
membranes. Deposition of the antimicrobial peptides lysozyme, lactoferrin, secretory 
phosphoUpase A(2) (sPA(2)), matrilysin (MMP7), human neutrophil alpha-defensms 1-3 
(HNP 1-3), human beta-defensin 1 (HBD-1), and human beta-defensin 2 (HBD-2) was 
determined by immunohistochemistiy. Expression of mRNA for tiie antimicrobial peptides 
bactericidal permeabiUty-increasing protein (BPI), heparin binding protein (CAP37), human 
cationic antimicrobial protem (LL37), human alpha-defensm 5 (HD5), human alpha-defensin 
6 (HD6), HBD-1, HBD-2, and human beta-defensm 3 (HBD-3) was analysed by reverse 
transcription polymerase chain reaction (RT-PCR). RT-PCR revealed CAP37 and HBD-1 
mRNA in samples of healthy synovial membrane. Additionally, HBD-3 and/or LL37 mRNA 
was detected in synovial membrane samples from patients with pyogenic arthritis (PA), 
osteoarthritis (OA) or rheumatoid arthritis ^A). 

hnmunohistochemistiy identified lysozyme, lactoferrin, sPA(2), and MMP7 in type A 
synoviocytes of all samples. HBD-1 was only present in type B synoviocytes of some of tiie 
samples. linmunoreactive HBD-2 peptide was only visible in some mflamed samples. HNPl-3 
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ro^?d^mb,^°^ ^"^^ "^u "^"^"^ memb^nes. n.e data suggest that human 

^dMon? ^ ^ broad spectrum of antimicrobial peptides. Under inflammatoiy 

^d^tions explosion pattern changes, with induction of HBD-3 in PA CLL37 in RA- 
and LL37 m OA) as weU as down-regulation of HBD-l (J Pathol 2002 Nov 198:369- 

^^^ocking one or more of these proteins or their activity wiU inhibit the pathological 



MULTIPLE SCT.FROSTS 



«^ ^ CSF. These peptides have antimicrobial expression in some 
^l^'-'^'^fT'lV^^ meningitis, which may trigger a pathw^. R seeiL th^^Z^ 
SnnlrS Rheumatoid Arthritis where there, antimicrobi^ peptides resideTtt^ 



CROHN'S mSF A SIT 

&o^'s disease is one of the ffiD (inflammatory bowel diseases). Since the bowel is exposed 
no^ :Sr"^So ""^"^^ of antimicrobial peptides as part of its dS^ 
n^mal cellular regulation is miportant, as in skin, and tiie activity of the antimicrobial 

^n^rropi^^^^^^^ 

f^f^- "^^"^ ""^^^ ^ ^*^^> ^ to lielp promote normal vessel 

InZ? . Ki «>f P^^t^o^ witii bacteria - mice absent Panefli Zus were i^^^e of 
^^opnate blood vessel formation. Of note, colonization by one particular^S^LL 

a wholfr^S^r^ stmml^ blood vessel development as efficiently as implantation of 
IZi^!^*^ «>^cl«sion, B. tiietaiotaomicron and Paneth ceUs work 

together to stimulate posdiatal blood vessel formation. 

The antimicrobial peptide human alpha-defensin 5 (HD5) is exnressed in P«n^th o»n» 
secretoryepitheUalcellsinthesmaUiristineCNathmn^n^^^ 

l^rSfS^af nST- 7"^ ^ antimicrobial peptides contribute to local intestinal 
^?ctn^ immumty and may be of major relevance in microbial infection 

and chrome mflammatoiy bowel disease (Dig Dis Sci 2002 Jmi 47:1349-55) ^^^on 

GASTRTTTR 

2^ B ''c^T'^r'^ "''''"^'^ f are two main forms of gastritis, 

S;e^ is •T:^ considered to develop in an autoimmmie process, hi both typi 

Defensins are involved in gastritis (Gut 2002 Sep;5 1 (3):356-61) 
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CHRONIC OBSTRUCnVir phLMONARV mSEASE. CYSTIC ETBROCTR 



Mammation is stunulated by antunicrobial peptides (Respiratoiy epitheUal. EndotheUaL 
bronchus laiynj kidney, fibroblast, and other endotheUal). Furth^ore. adherence of 
Haeinophilus influenzae to bronchial epitheUal cells is enhanced by neutrophil defensins 
which are released fiom activated neutrophils during inflammation [Gorter et al 0998^ J 

and endothehal ceU types was significantly enhanced by defensins. Defensins stimulated also 
Q*L* '"'^ °^ MoraxeUa catairhaUs, Neisseria meningitidis and nonencapsulated 
: Strq>tococcus pneumomae (FEMS Immunology and Medical Microbiology 28 (2000) 105- 
1 1 1), H. mfluenzae. M. catanhalis, N. meningitidis and nonencapsulated , S pneumoniae. 

Ifi^ concentrations of defensins have been found in purulent airway secretions fiom patients 
with Chronic obstrucbve pulmonary disease. Cystic fibrosis, diffuse panbronchioMs 
mcreasmg infection and disease progression. Antibodies to defensins (1-^ can therefore' 
reduce infection and inflammation i-wcxwic 

M. pneumoniae inf^tion contributes to the pathogenesis of chronic asthma at difleient levels 
of the airways by mducmg the chemoMne RANTES in smaU airways. Inhibition of RANTES 

xs s.6C6ssdiry« 

expression of these and other antimicrobial peptides wiU be advantageous 
to haltmg the progression ofthe disease and to treatment -gcous 



CHOLESTEATOMA 

Mcrobml biofilms in chol^eatomas are due to proliferation caused by antimicrobial 

^^o^±; T^^' Oct;128(10):1129-33). Hj^eiproliferation 

and abnormal differentiation is mediated through cytokines and adhesion m^Tules ITiese 
9^fanes are antmncrobial peptides such as LL-37 or other defensins or other antii^croSS 

ATHEROS CLEROSfS AND STROKV. 

S^^a nnir" ^^^^^ ^^^^^^ Process leading to the development of atherosclerosis. 

^ ^ "^^^ ^ microorganisms serve as potential etiological 

fectors, hnkmg mflammation and atherosclerosis "i"Sicai 

Inflammation is a predisposing fector as well as a consequence of several CNS pathologies 
ofjie pathophysiologic processes occurring after the oZlT^^ 

^h^t^^T t ."f. ^ ""^^ pathologies such as head injury and 

subarachnoid hemonrhage. In addition, inflammation in the CNS or in the periphery by^elf is 
co^idered as a nsk fector for the triggering the development of cerebral ischeLa. 
bndothehal cells express and secrete antimicrobial peptides 

LL37 (CAP37) is expressed within the vascular endotheUum associated with atherosclerotic 
pIaques(Am JPathol.2002Mar;160(3):841-8) ^ociarea wim ameroscierotic 

R^ta^e plays a key role in atherogenesis (Cardiovasc Pathol 2002 Nov-Dec;ll(6):332-8) 
I?^a W.f'^^T oLT^""^^ expression is increased in response tb cytokines and 

ofL^^^I^^'^^T .May;77(4):1027-35). LANCLl, a protein^olved in L sj^thesis 
of antmiicrobial peptides, is expressed in brain (Gene. 2001 May 16;269(l-2):73-80). 
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Antimicrobial peptide inhibition is claimed for treatment or prevention of these conditions. 



ANEMIA 

UndCT chronic inflammatoiy conditions, cytokines induce a diversion of iron trafBc leading to 
hypoferremia. Such is in chronic bacterial endocarditis, osteomyeUtis, juvenile rheumatoid 
arfhntis, rheumatic fever, Crohn's disease, and ulcerative coUtis and Chronic renal feilure. 
Transferrin bound iron transports to monocytes causing anemia. TTiis "transportation" is 
: thought to be related to antimicrobial peptide activity. A vicious cycle develops where 
Cytokmes IL-1, JL^ and TNF-beta initiate defensin production and defensin initiate the 
cytokine production. The result being iron over absorption by netiophils. (Inflamm Res 2002 
Jan;51(l):8-15) 

Hepcidin antimicrobial peptide is known to r^ate iron uptake. Antibody to hepcidin will 
mcrease ux>n absorption Blood Cells Mol Dis 2002 Nov;29(3):327-335. However, there are 
other antimicrobial peptides indirectly involved in iron regulation such as defensin and 11^37 



INFLAMM ATION IN AT.ZHynMnrp DISEASE 

Thae is a relationship between Polymorphism at the apoUpoprotein E2 Apo(a) locus relation 
to AMieuner-s disease. (Eur J Clin Chem Clin Biochem 1997 Aug;35(8):581-9) (Neurosci 
Lett 2002 Oct 4;331(l):60-2). ApoE has antimicrobial properties is therefore a target for the 
treatment of Alzheimer disease. EssentiaUy, all polymorphism of this peptide are somehow 
mvolved m the pathogenesis of the disease however the e4 is more active. 
People with the e4/e4 genotype have the highest risk, but people with the e2/e4 or e3/e4 
geno^T)es are also likely to develop the disease. While the APOE e4 aUele defines a greater 
nsk, the presence of e4 cannot alone predict the disorder prior to the onset of symptoms - only 
40 percent of aU Alzheimer's patients have the e4 allele. e4 is also associated with higher 
cholesterol absorption which leads to higher cholesterol levels in the blood. 
The e4/e4 genotype is found in only 1-3 percent of the Westernized population. However, the 
probability that a Westernized individual with the e4/e4 genotype wiU develop Alzheimer's 
disease is 60 percent, with women at greater risk than men. For individuals who consume 
diSTe having the e4 allele may also increase the risk of coronary artery 

Complex formation with apoE enhances internalization of soluble Abeta uptake into 
terminals. ^ 

LPS-induced astrogUosis in apoE transgenic mice is regulated isofoim-specifically by m>oE3 
and not by apoE4 and suggest that similar mechanisms may mediate the phenotypic 
repression of the apoE4 genotype in AD and in other neurodegenerative diseases 
Antibodies and/antagonists to this protein polymorphism can prevent or delay the onset of 
Alzheuner disease (J Alzheimers Dis 2002 Jun;4(3): 145-54). 

TJe beneficial non-rejected ApoE2 and E3 is introduced as a replacement (via injection or 
otherwise) m conjunction with the monoclonal antibody/antagonist to the "bad" 
isomer/isozyme/polymorphic protein at its specific site (the analogue) responsible for the 
onset of Alzheimer. (Microsc Res Tech 2000 Aug 15;50(4):278-81). 

In AD but not in controls, the cerebral microcirculation expresses the inflammatory mediator 
antimicrobial peptide CAP37, the heparin binding protein (Neurobiol Aging 2000 Mar- 
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Apr,21 (2): 199-205). Antibody and antagonists to CAP37 are also included for treating 
Alzheimer. (Neurobiol Aging 1996 Sep-Oct;17(5):753-9). 

Blocking CAP37 is included as a treatment for Alzheimer (Neurobiol Aging 2002 Jul- 
Aug;23(4):531-6). 



Wegener's granulomatosis and other vasculitis 

Leukocyte SLPI (secretory leucocyte proteinase inhibitor (SLPI)) expression seems to be up- 
regulated in active WG. 

: Inhibiting its activity in needed in Wegener's granulomatosis. 



TNSTTT.TN R ESISTANCE IN EYE DISEASF. 

Proliferative retinopathy is one of the chronic complications of diabetes. The process includes 
the development of abnormal blood vessels that might lead to retinal detachment and 
blindness. 

LL37 and other antimicrobial peptides are involved in angiogenesis (J Clin lavesL 2003 
Jun;lll(ll):1665-72). 

Antibodies and antagonists to LL-37 prevent the development of newly formed blood vessels 
and prevention of eye disease of diabetics. 
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SUMMARY OF THE INVENTION 



Antibodi^ 

Monoclonal antibodies toward LL-37 or the defensins proteins and all other peptides listed in 
this patent will be generated by immunization of mice with glutaraldehyde-cross-linked 
synflietic peptides. Monoclonal antibodies will be obtained using conventional hybxidoma 
technology. 

Accordingly to this technology, A hybridoma can be produced by injecting the specific antigen 
: (anti-microbial peptide) into a mouse, collecting antibody-producing cells fi-om the mouse's 
spleen, and fusing them with long-lived cancerous immune cells. Individual hybridoma cells 
are cloned and tested to find those tiiat produce the desired antibody. Their many identical 
daughter clones will seocete; over a long pedod of time, Ihe made-to-ord^ "monoclonal" 
antibody. 



Screening for blocking antibodies 

To evaluate the blocking activity of the antibodies obtained, their abiUty to block the anti- 
microbial activity of catheUcidins or p defeisins wiU be tested. This will be tested by a 
colony-forming unit assay performed with Staphylococcus aureus (isolated fi-om clinical 
sample), GAS (NZ131), and enteroinvasive Escherichia coli 029 as described (Porter et al, 
1997). Before analysis, the concentration of the bacteria in culture will be determined by 
plating different bacterial dilutions. Cells were washed twice with 10 mm sodium phosphate 
hvffer (20 mm NaH2P04.H20, 20 mm Na2HP04.7H20) and diluted to a concentration of 
2x10 cells per ml (S. aureus, GAS) or 2x10^ cells per ml (E. coU) in phosphate buffer. S. 
aureus and E. coU will be incubated for 4 h at 37°C with various concentrations of LL-37 or p 
defensins peptides in the presence of various concentrations of antibodies to be examined in 
50 ^l of buffers using wells of a 96 well round bottom tissue culture plate (Costar 3799, 
Coming inc., NY). GAS wiU be incubated for 1 h due to the poor abiUty of GAS to grow in 
these buffers. After incubatioii, the cells will be diluted fiom lOx to lO^x , and each of 20 ^1 
of those solutions will be plated in triplicate on tcyptic soy broth (for S. aureus) and Todd 
Hewitt broth (for GAS and E. coli), then the mean number of colonies will be determined. The 
number of cfii per ml will be calculated, and the blockmg activity of the examined antibodies 
to block the bactericidal activities of the peptides will be calculated as follows: (cell survival 
after peptide incubation)/(ceU survival after incubation without peptide)xlOO, which 
represented the percentage of cells that are aUve (% Uve), compared to (cell survival after 
peptide+antibody incubation)/(cell survival after incubation antibody without peptide)xlO0. 



Testing the blocking antibodies effects on psoriasis lesions - Psoriasis animal models: 
The identified blocking antibodies will be fiurther tested for thek ability to affect psoriatic 
lesions by treating animal models for psoriasis. Several models are available. 
Human Psoriatic Skin-SCED Mouse Transplant Model: Transplantation of human skin onto 
immunocompromised mice (either congenitaUy athymic (nude] mice or severe combined 
unmunodeficiency [SCID] mice) provides one of the an approach to the study of psoriasis. 
SCED mice (CB-17 strain; Taconic Farms hic, Germantown, New York) will be used as tissue 
recipients. Keratomed tissue samples will be obtained fiom normal or psoriatic volunteer and 
cut into 1 X 1 cm sections. Two to four mice will be tiansplanted bilaterally wifli each human 
skin sample, depending on tissue availability. After mice wiU be anesthetized (sodium 
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S^r^t^ w ' "^^^ ^ ^ P-)' ^&on of each mouse xviU be 

rSTn tissue wiU be secured to the back of themouse ^th absoxbaWe 

suti^s (4-0 D^con "S"; Davis-Geck, Manati, Puerto Rico). The transplants .vill be fu^S 
oanoagea with Xeroform petrolatum dressing for 5 days. The animals will be maintained in a 
J^w'^iwT':^'? toughout the preparation and treatment phases. Antibody 
scteraung will be mitiated 3 to 5 weeks after transplantation. 

FTa^ ddn (fsn) mouse model: Another model that will be tested is a murine model that 
express a ps^asifrom phenotype i.e., the flasky skin (fsn) mutation. Breeding pairs of CBy A 
Sl^Z'l^^ Jac^on Laboratory, Bar Harbor, ME) will be obtained. As the genetic defect 

'S^ffi, ^ ^ ^^iSfflP^ ^ homozygous mutant mice are not 

fertJe, the offepnng of CBY^ mice will be used for all e^5.eriments. In the SyA 
t^ S^^ eryftrosquamous ^ lesions are readily seen at the age of 5-6 weeks, alloM^g 

^fl^"' ^^-^^ hetero2ygous Uttennates. Fo^ anti^ 
teeatment stuAes mice will be used between 12 and 16 weeks of age (Utteimates in mos^ 
cases), after It has been established that the phenotype remained stable^thin this time ^e 

Treatment protocols: 

^is t^Z^' V'u r'^^^'r* ^ be deUvered intraperitoneaUy in 100 

^cJr^E. ^ f?-^ "^^'^^ ^ ^ concentration used. This wiU be adjusted 

Quantitative Evaluation of Epidermal Thickness: 

^nv^^ Tf^^^'l P'^"?' ^ the transplanted human tissue surgically 

W^'J^ ' P^ embedding, one to three 
hS^t^n H ^""^f^ ^'ff ^ P^"^' microscope shdes, and stakted wife 

^^-^ epide^al area will be measured as a function of changeTS 

li^ Specifically, randomly chosen tissue section fields will be visualized Z 

^^^^ ^ ""^^ magnification. At this level of magnification, the entire Snn J 
^ of each tissue section is "captured" in equal segments Itoee to four segm^ts^^ a 
typical tissue section), and the area of each segment^ be quantified mi^gX l^l^^e 
^^^^^ ' ^ ^^"^ ^"^^'^ ^l^t^ on two to fo^^cf^erSaS 
^^mtnT H ^ way, to provide 100 or more mS^e^rS 

T^ean epidermal area will be determined fiom these values. For the Human Psoriatic 
Skm-SCID Mouse Transplant Model an additional control value will be set Befor^ 
to^l^^on, a «naU piece of tissue fix,m each donor will be fixed in sTbiSerS fo^^ 
and used for zero-time assessment of epidermal thickness. lonnaun 

Histology and Immunohistochemical Assessment 

Several other histologic characteristics of psoriasis wiU be followed to evaluate tiie 
^ectivness of tieatment This including epidemial hyperplasia, increased retrpeTfo^or! 

purpose S-microm-thick sections will be obtained from each tissue piece stained with 
hematoxyhn and eosin, and evaluated microscopicaUy. ^ ' 



11 



Screening and models for other diseases 

Human tissue biopsy specimens placed in vitro in an organotypic culture that includes plasma 
and lymphocytes of patients. The source of flie human tissue will be either volunteers 
suffering fix»m the diseases being screened or fiom cadavers (Helsinki agreranent approved). 

Statistical Anatysis: 

Statistical significance will be assessed by the paired two-tailed Student's t-test, and P < 0.05 
will be considered significant In addition, measurements of epidermal tiiickness for each 
group will be analyzed by ANOVA and comparisons between paired groups. The analysis 
accounts for the correlation between pre-treatment values and post-treatment values for each 
: individual tissue, using a mixed model approach. 

The devel opment of other blocking or inhihitorv agents; 
Inteference RNA 

Small interference RNA's (siRNA) are used as down-regulators to the antimicrobial peptides 
listed below. 

Analogues of the anfimi crobial nentidc as inhibitois of the disease! 

Specific Analogues and Ugand-mimics tiiat perform all the fimctions of the specified peptide 
excluding the specified leading to the disease are mcluded. These analogues would compete 
on hinging sites for cell receptors for the proteins. 

Antisense DNA f ollowing standard procedures 
Humani zation of antibodies by Fusion 

Fusion proteins. Humanization of antibodies m order to make them five longer in the human 
body. This mvolves chimerics- attaching the Fc portion of tiie antibody to a human IgG. 
A chimeric human/mouse monoclonal antibody consisting of tiie constant region of human 
IgGI, coupled to the Fv region of a high-afBnity neutralizing anti-human antibody. 



Polvtherany 

Polytherapy usmg antimicrobial peptide and psoriatic pathway inhibitory components are 
mcluded m this patent as complementary assisting use (by addition in saline or lipid solution) 
by any one or combination or all of the following: 

Peptide inhibitors such as protease inhibitors, tiie serpine serine proteinase inhibitory 
components (alpha-1 PI) and alpha -1 antichyimopsin. Am J respin. CeU Mol. Biol. 12: 351- 
357, BAPTA-AM (an intracellular Ca(2+) chelating agent), pertussis toxin and U-73122 (a 
phosphoUpase C inhibitor) (Eur J hnmunol 2001 Apr 31:1066-75). T-cell targeted ther^ies, 
monoclonal antibody against chemokine tumor necrosis fector and Cytokene targeted 
therapies, fibroblast growth fector inhibitors, topical treatments include cell proliferation 
regulators such as retinoid - vitamin A - analog which modulates or changes tiie cellular 
diffCTentiation of tiie epidermis, Tazarotene, metiiotiexate, acilietin, bexarotene, ploralem, 
etretinate, corticosteroid creams and ointinent and syntiietic vitamin D3, ELIO andIL4 and 
ILIRA (receptor antagonist) as anti-inflammatory agents used as a precautionary measure 
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against rel^se of psoriasis or otber auto-immune disease 



MIMICS 

Development of peptide mimics is achieved using several approaches: 

1) Small molecular inhibitors targeted to the surface receptors/ligands: 

In designing anti-receptor smaU molecules, several features such as structures of antibody 
receptors, Kgands, relevant biochemical and biological data are considered. 
De novo folding design using energy minimization and molecular dynamics and (2) 
Comparative modeling foUowed by energy minimization and molecular dynamics. These two 
t^proaches differ only in developing the trial or initial structures. The folding patterns are 
studied usmg eneagy minimization and molecular dynamics. 

2) Molecule imprinting: 

The polymer is prepared by cross-linking a monomer around a "template molecule" (the 
antmucrobial peptide). This template molecule is removed after the polymerisation of the 
inonomer and its size, shape and chemical functions are recorded m the polymer. The sites of 
Je removed template molecule are named "imprint sites". These sites allow the recognition of 
the template molecule or close structural molecules 

Molecularly imprinted polymers can serve as artificial binding mimics as do natural 
antibodies. 

3) Aether melhod is enclosed in (US Patent 5,770,380), Synthetic antibody mimics-multiple 
peptide loops attached to a molecular scaffold. 



LIST OF ANTIMICROBIAL PEPTIDES 



LJ^^ •TT' ,f b^o^J^ers for antimicrobial peptides includes blockers or 

foS^ ''''^ °^ ^ combmation of all antimicrobial peptides including the 

^pha-defensins, beta-defensinsl to 6, Science 2002 Nov 298:995-1000 histones H2A and 
S.^^in^^^'""?^ 168:2356-64), glycosaminoglycans (J Investig Dermatol Symp 

Ptoc 2000 Dec 5:55-60) caflieUcidins, defensins, LL-37, hCAP18 (protein), p defensins , o 
defensms (Dig Dis Sci 2002 Jun 47:1349-55). hepddins (Eur J Biochem 2ob2 Apr 269:2232- 
U ubiqmcidm (UBD (J Nucl Med 2001 May 42:788-94), human lactoferrin (hL^, lysozyme 
SnSS^ •'^*?^^™'f^^^^^ ^^'^ ^'^^(2)), matrilysin (MMP7), human neut^ 
a^-defensms 1-3 (m^IP 1-3), human beta-defensm 1 (HBD-1), and human beta-defenski 2 
CHBD-2) ,heparm bmdmg protein (CAP37). human cationic antimicrobial protein (LL37) 
hu^ alpha-defe^ 5 (HD5), human alpha-defensin 6 (HD6), HBD-1, HBD-2, and human 
Sw^^nno^^^S:^^ 2*^®2Nov 198:369-77), human DCD-1 (J Immmiol 

^ods 2002 D^ 270:53), HE2alpha and HE2betal, human HE2-gene derived' transcript 
HE2betal (Biol Reprod 2002 Sep 67:804-13). HE2alpha C-terminal fragments. Human B 
defensms 1 p defensins 2, p defensins 3. p defensms 4, HD-5, HD.6, homolog HtpG 
Bactencidal^enneabihty-increasing protein [BPI] (Mol Microbiol 1995 Aug 17:523-31) 
Deimicidm (Nat Immunol 2001 Dec 2: 1 133-7) -^-^ ^ 

histone H2B (Eur J Biochem 1996 A^x 1;237(1):86.92), alpha-Melanocyte stimulating 
hormone (Neuiommiunomodulation-2002-2003;10(4):208-16), antileukoprotease (Am J 
Respir Cnt Care Med 1999 Jul;160(l):283-90). apoUpoprotein E2 (Br^ Res 1997 Feb 
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21;749(l):135-8, Biochemistry 2002 Oct 1;41(39):1 1820-3, Eur J Clin Chem Clin Biochem 
1997 Aug;35(8):581-9) apoUpoproteins E, C2, and C3 (Hypertens Pregnancy 
2002;21(3):199-204), bacteriddal/jpermeabilMy-mcreasmg protein (BPI) of human 
neutrophils (J Biol Chem 1987 Nov 5^62(31): 1489 1-4), bnforin (Arch Biochem Biophys 
2001 Aug l;392(l):3-7), CAP37 (J Clin Invest 1990 May;85(5):1468-76), CCL28 (J Biol 
Chem 2000 Jul 21 ;275(29):223 13-23), Chromogranin A (CGA) and chromogranin B 
(CGB) (Blood 2002 Jul 15;100(2):553-9), Cystatin superfamily (Biol Chem Hoppe Seyler 
1988 May;369 Suppl:191-7), Dermcidin (Nat Immunol 2001 Dec^Cl 2): 1133-7), eosinophil 
cationic protem (J Exp Med 1989 Jul l;170(l):163-76), ESC42 (Endocrinology 2001 
Oct;142(10):4529-39), FALL-39 (Proc Natl Acad Sci U S A 1995 Jul 18;92(15):7085-9), 
:HE2 (Biol Reprod 2002 Sep 67:804-13), histatin (Antimicrob Agents Chemother 2001 De^ 
45:3437-44), HMG-17 (J Biol Chem 1986 Jun 5;261(16):7479-84), human cathepsin G 
(BMC Dermatol 2002 Aug 30;2(1):12), human lysosomal cathepsin G (Curt Phaxm Des 
2002;8(9):695-702, J Biol Chem 1991 Jan 5;266(l):112-6), IP-10 (J hnmunol 2001 Jul 
15;167(2):623-7, J hiterferon Cytokine Res 2002 Dec;22(12): 1175-9), Lactoferrin (J 
Mammary Gland Biol Neoplasia 1996 Jul;l(3):285-95), lysozyme (Anat Embryol (Berl) 2002 
Jul;205(4):3 15-23), antibacterial and opioid peptides (J Neuroimmunol 2000 Sep 
22;109(2):228-35), Retrocyclin (Proc Natl Acad Sci U S A 2002 Feb 19;99(4): 1813-8) 
Technettom (Eur J Nucl Med 2000 Mar,27(3):292-301), thymosin beta-4 (Eur J Biochem 
1996 Apr l;237(l):86-92), Adrenomedullin, (J Biol Chem 1998 Jul 3;273(27): 16730-8), 
Tryptase and Chymase and mast cell granule serine proteinases (hnmunology 2002 
Apr;105(4):375-90), elafin (SKALP) J Invest Dermatol 2002 Jul;l 19(l):50-5. 

recently discovered: 

angiogenin 4 (Ang4)- Hooper LV, Stappenbeck TS, Hong CV, Gordon JI. Angiogenins: A 
new class of microbicidal proteins involved in innate immunity. Nature hnmunology, March 
2003, Human LAK cells antimicrobial peptides (Hua Xi Ke Da Xue Xue Bao 2002 
Jan;33(l):87-90) 



Bioinformatics approach; 

28 potential candidates for defensin like peptides were computationally discovered: Pioc Nad 
Acad Sci U S A 2002 Feb 19;99(4):2129-33, Schutte BC, Mitros JP, Bartlett JA, et al. 



Algfae in i ndustrial production of antibodies 

Algae are used to industrially mass-produce the antibody. 
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APPLICATION METHODS 



Local injection in saline soliition in cases of for example arthritis. 

Topical application in lipid or saline solution or in cream on the skin of psoriasis legion. 

Inhaler in solution in Cystic fibrosis and for astiima. 

Cream solutions can include any lipids or organic alcohols or chemicals including for example 
benzyl alcohol, macrogol, hexylene glycol, carbomer, ascorbic acid, butyl hydroxyainisole, 
butyl hydroxytoluene, disodium edentate, water, trometamol, poxoamer. 



AUTOIMMUNE DISEASED THAT ARE TRIGGERED BY ANTIMICROBIAL 
PEPTIDES 

a Crohn's disease (inflammatory bowel diseases) 

b. psoriasis 

c. dermatitis 

d. arthritis and rheumatoid arthritis 

e. atherosclerosis 
£ asthma 

g. cystic fibrosis 

h. multiple sclerosis 

i. diabetes 
j. lupus 

k. scleroderma 

1. thyroid inflammatory diseases 

mxeliac disease 

n. fatigue syndromes 

o* eating disorders 

p. graves disease 

q. reiters syndrome 

r. myasthenia gravis 

s. dermatomyosis 

t addison's disease 

u, pernicious anemia 

V. Gmllain-Barre' syndrome 

w. fibromyalgia 

X. goodspature 

y. atopic allergy 

z. ceUac, Alzheimer, Influenzae and respiratory disease. Iron deficiency anemia and Anemia 
of inflammation. Atopic dermatitis. Cholesteatoma, chronic autoimmune gastritis 
ag. Active Chronic Hepatitis, Dennatomyositis, Dermatomyositis, Hashimoto's Thyroiditis, 
Lymphopenia (some cases). Pemphigoid, Phacogenic Uveitis, Primary Biliary Cirrhosis! 
Raynauds, Sjogren's Syndrome, Takayasu's Arteritis, Type B Insulin Resistance, Autoimmune 
Atrophic Gastritis, (Type T) Diabetes, Goodpasture's Syndrome, Idiopathic Adrenal Atrophy, 
Lambert-Eaton Syndrome, Mixed Connective Tissue Disease, Pemphigus Vulgaris,' 
Polyartentis Nodosa, Primary Sclerosing Cholangitis, Reitefs Syndrome, Schmidt's 
Syndrome, Sympathetic Ophthahnia, Temporal Arteritis, Ulcerative CoUtis, Anti- 
phosphoUpid Syndrome, Achlorhydra Autoimmune, Cushings Syndrome, Discoid Lupus, 
Grave's Disease, Idiopatiiic Thrombocytopenia, Lupoid Hepatitis, Pernicious Anema, 
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Polyglandular Auto. Syndromes, Rel^sing Polychondritis, Sclerodenna - CREST, Systemic 
Liq)us Eiythematosis, Thyrotoxicosis, Wegener's Granulomatosis 

AU other autoimmune diseases listed in medical dictionaries as "autoimmune diseases" and 
that are tri^^red by antimicrobial peptides. 



16 



CLAIMS: 
What is claimed: 



1 . A mediod for treating and preventing disease to human and mammalian species. 

2. a method in claim 1 in \vtdch the disease is an inflammation or autoimmune diseases or 
other disease causing abnormal growth or difTerentiation 

3. a method in claim 2 in which the procedure uses blocking agents m order to treat and to 
inhibit the cause of inflammation and its pathwa}^ 

4. the method in claim 3 in which the blocking agent is a monoclonal antibody, antibody 
fragment, mixture or derivative thereof antagonist, antisense, chemical inhibitors, or mimics 
that bmd to peptides, receptors, polymorphic peptides, polypeptides, neutrophiU, derived from 
the paitient, antimicrobial peptides, and proteins of diseases patient (including those 
expressing polymorphism) and inhibits their activity 

5. a monoclonal antibody, antibody fragment, mixture or derivative tiiereof, antagonist, or a 
mmnc which binds to peptides and inhibits its activity and v**ich is produced by the metiiod 
in claim 4 



6. a cell which expresses a monoclonal antibody, antibody fragment, mixture or derivative 
thereof of type as in claim 5. 

7. a cell as claimed in claim 6, which is fiiom a hybridoma cell line 

8. a hybridoma according to claim 7, wherein the hybridoma is a mouse hybridoma 

9. a pharmaceutical preparation comprising a monoclonal antibody, antibody fragment, 
mixture or derivative thereof as claimed in claim 3 

10. compositions for treating autoimmunity in a patient undergoing therapy comprising a 
monoclonal antibo(fy, antibody fragment, mixture or derivative thereof as claimed in claim 5 

1 1 . a method for screening for die blockmg monoclonal antibodies in claim 5 so as to inhibit 
inflammation or inflammatory or autoimmune disease 

12. tiie metiiod in claim 11 using survival rates in cultures of microbes or bacteria witii tiie 
antumcrobial peptides and the antibodies or antagonists in claim 5. 

13. a metiiod for testing and screening tiie effectiveness of tiie antibody or antagonist in claim 
5 on psonasis lesions and lesions of otiier diseases included in claim 20, Psoriasis animal 
models, humans, human biopsies of normal or pafliological involved lesion maintained in an 
organotypic culture containing plasma and lymphocytes of patients suffering from tiie disease 
havmg and not having polymorphism on antimicrobial peptides or tiieir genes and promoters. 

14 the metiiod in claim 13 using Quantitative Evaluation of Epidermal Thickness, cell count 
or histological evaluation 

15. the method in claim 14 using statistical analysis and ANOVA. 
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16. A method in claim 4 that uses small interference RNA's as dovm regulators of peptide 
production 

17. A method in claim 4 where the antibody has been transposed by fusion method of 
chimerics*- attaching the Fc portion of the antibody to a human Fc portion of antibody peptide. 

1 8. A method of industrial production of the antibody using alg^e and transfected algae 

1 9. An antagonist in claim 4 that is an analogue of the antimicrobial peptide 

20. An autoimmune disease in claim 2 that includes amongst others the following diseases: 

a. Crohn's disease (inflammatory bowel diseases) 

b. psoriasis 
c» dermatitis 

d. arthritis and rheumatoid arthritis 

e. atherosclerosis 

f . asthma 

g. cystic fibrosis 

h. multiple sclerosis 

i. diabetes 
j. lupus 

k. sclerodema 

1. thyroid inflammatory diseases 

m. celiac disease 

iL fatigue syndromes 

o. eating disorders 

p. graves disease 

q. reiters syndrome 

r. myasthenia gravis 

s. dermatomyosis 

t adison's disease 

u. pernicious anemia 

V. guillen bar 

w, fibromyalgia 

X. goodspature 

y. atopic allergy 

z. celiac, Alzheimer, Influenzae and respiratory disease. Iron deficiency anemia and Anemia 
of inflammation. Atopic dermatitis. Cholesteatoma, chronic autoimmune gastritis 
ag. Active Chronic Hepatitis, Dennatomyositis, Dermatomyositis, Hashimoto's Thyroiditis, 
Lymphopenia (some cases). Pemphigoid, Phacogenic Uveitis, Primary Biliary Cirrhosis, 
Raynauds, Sjogren's Syndrome, Takayasu's Arteritis, Type B Insulin Resistance, Autoimmune 
Atrophic Gastritis, (Type I) Diabetes, Goodpasture's Syndrome, Idiopathic Adrenal Atrophy, 
Lambert-Eaton Syndrome, Mixed Coimective Tissue Disease, Pemphigus Vxilgaris, 
Polyarteritis Nodosa, Primary Sclerosing Cholangitis, Reiter's Syndrome, Schmidt's 
Syndrome, Sympathetic Ophthalmia, Temporal Arteritis, Ulcerative Colitis, Anti- 
phospholipid Syndrome, Achlorhydra Autoinmiime, Cushings Syndrome, Discoid Lupus, 
Grave's Disease, Idiopathic Thrombocytopenia, Lupoid Hepatitis, Pernicious Anema, 
Polyglandular Auto. Syndromes, Relapsmg Polychondritis, Scleroderma - CREST, Systemic 
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Lqpus Eiythematosis, Thyrotoxicosis, Wegener's Granulomatosis, Diffuse panbionchiolitis 
All other automunune diseases Usted in medical dictionaries as "autoimmune diseases" and 
that are triggered by antimicrobial peptides. 
Za. Cancer, tumor^ skin carcinoma, leukemia. 

21. an antimicrobial peptide referred to in claim 4 that is one or any combination of the 
folloi^g: 

a. cathelicidins 

b. defensins 
:C.LL-37 

d.hC API 8 (protein) 
defensins 

f. a defensins 

g. hepcidins 

h. ubiquicidin (UBI) 

i. hunian lactoferrin (hLF) 
j. human DCD-1 

k. Hl^alpha and HE2betal 

I. human HE2-gene derived transcripts 
m. HE2betal 

n. and HE2alpha C-terminal fiagments 

o. Human defensins 1., defensins defensins 3. defensins 4, HD-5. HD-6 

p. eNAP-l,HtpG 

q. lactoferrin 

r. histones, H2A, H2B 

s. dermicidin 

^^^^f}^-^^^^^^' beta-defensins 1 to 6, Science 2002 Nov 298:995-1000 histones H2A and 
ffiB (J hnmunol 2002 Mar 168:2356-64), glycosaminoglycans (J hivestig Dermatol Symp 
Proc 2000 Dec 5:55-60) catheUcidins, defensins. LL-37, hCAPlS (protein), p defensins , a 
defensms (Dig Dis Sci 2002 Jun 47:1349-55), hepcidins (Eur J Biochem 2002 Apr 269:2232- 
7), ubiqmcidm (UBI) (J Nucl Med 2001 May 42:788-94), human lactoferrin (hLF), lysozyme 
lactoferxm. secretory phospholipase A(2) (sPA(2)), matrilysin (MMP7), human neutrophil 
a^-defensms 1-3 (HNP 1-3), human beta-defensin 1 (HBD-1), and human beta-defenski 2 
(HBD-2) .hepann bmding protein (CAP37), human cationic antimicrobial protein (LL37) 
human alpha-defensin 5 (HD5), human alpha-defensin 6 (HD6), HBD-1, HBD-2, and human 
i?f^^fTnno^>^°"^^ 2002 Nov 198:369-77), human DCD-1 (J Immunol 

^ftods 2002 Dec 270:53), HE2alpha and HE2betal, human HE2-gene derived transcripts 
HE2betal (Biol Reprod 2002 Sep 67:804-13), HE2alpha Cteiminal fiagments. Human p 
defensins 1 p defensins 2,p defensms 3, p defensins 4, HD-5, HD-6, homolog HtpG 
Bactencidal/pemieability-increasmg protein [BPI] (Mol Microbiol 1995 Aug 17-523-3n 
Dermicidm (Nat Immunol 2001 Dec 2:1 133-7), * 
histone H2B (Eur J Biochem 1996 Apr l;237(l):86-92), alpha-Meianocyte stimulating 
hormone (Neurounmunomodulation-2002-2003;10(4):208-16), antileukoprotease (Am J 
?f^on^Ja5^^«^^. ^^^^ Jul;160(l):283-90), apolipoprotein E2 (Brain Res 1997 Feb 
^nnn Biochemistry 2002 Oct 1;4 1(39): 11820-3, Eur J Clin Chem Clin Biochem 

Inll .."^^'^^^^^'^^^'^^ apollpoproteins E, C2, and C3 (Hypertens Pregnancy 
2002;21(3):199-204), bactericidal/permeability-increasing protein (BPD of human 
neutrophils (J Bid Chem 1987 Nov 5;262(31):14891-4), buforin (Arch Biochem Biophys 
2001 Aug l;392(l):3-7), CAP37 (J Clin Invest 1990 Ma>r,85(5): 1468-76), CCL28 (J Biol 
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Chem 2000 Jul 21 ;275(29):223 13-23), Chromogramn A (CGA) and chromogranin B 
(CGB) (Blood 2002 Jul 15;100(2):553-9), Cystatin superfamily (Biol Chem Hoppe Seyler 
1988 May;369 Suppl:191-7). Denaddin (Nat Iminijnol 2001 Dec;2(12):l 133-7), eosinophil 
cationic protein (J Exp Med 1989 Jul l;170(l):163-76), ESC42 (Endocrinology 2001 
Oct;142(10):4529-39), FALL-39 (Proc Natl Acad Sci U S A 1995 Jul 18;92(15):7085-9), 
HE2 (Biol Reprod 2002 Sep 67:804-13), histatin (Antimicrob Agents Chemother 2001 Dec 
45:3437-44), HMG-17 (J Biol Chem 1986 Jun 5;261(16):7479-84), human catfaepsin G 
(BMC Dermatol 2002 Aug 30;2(1):12), human lysosomal cathepsin G (Cuir Phann Des 
2002;8(9):695-702. J Biol Chem 1991 Jan 5;266(1): 112-6), BP-IO (J hmnunol 2001 Jul 
15;167(2):623-7, J Literferon Cytokine Res 2002 Dec;22(12):l 175-9), Lactoferrin (J 
Mammary Gland Biol Neoplasia 1996 Jul;l(3):285-95), lysozyme (Anat Embiyol (Berl) 2002 
Jul;205(4):3 15-23), antibacterial and opioid peptides (J Neuroimmunol 2000 Sep 
22;109(2):228-35), Retrocyclm (Proc Natl Acad Sci U S A 2002 Feb 19;99(4):1813-8), 
Technetium (Eur J Nucl Med 2000 Mar,27(3):292-301), thymosin beta-4 (Eur J Biochem 
1996 Apr l;237(l):86-92), AdrenomeduUin, (J Biol Chem 1998 Jul 3;273(27):16730-8), 
Tiyptase and Chymase and mast cell granule serine proteinases (hnmunology 2002 
Apr,105(4):375-90), elafin (SKALP) J Invest Dermatol 2002 Jul;119(l):50-5, (TECK/CCL25 
m small intestme, CTACK/CCL27 and ESldne in skm, and MEC/CCL28 m diverse mucosal 
sites) hnmunity 2002 Jan;16(l):l-4, (J Biol Chem 2000 Jul 21 ;275(29):223 13-23) , FEBS 
Lett 1999 Nov 5;460(3):544-8, LARC, Exodus-1, Scya20 Human macrophage inflammatory 
protem-3alpha (MIP-3alpha; CCL20) J Biol Chem 2002 Oct 4;277(40):37647-54, Thymus 
and activation-regulated chemokme (TARC) Am J Surg Pathol 2001 Jul;25(7):925-9 and J 
ClinMvest 1998 Dec 1;102(11):1933-41, CXCLIO (BP-lO), CXCL9 (Mig), and CXCLll (IP- 
9/I-TAC) J Pathol 2001 Aug;194(4):398-405. CXCLl, CXCL8 Br J Dermatol 2001 
Jun;144(6):l 114-20, psoriasin J hivest Dermatol 1996 Jul;107(l):5-10 mcludmg (S100A7, 
S100A8, and S100A9), granulysin Biochem Pharmacol 2000 Feb 15;59(4):3 17-20, CXCLl' 
CXCL8, CXCL9, CXCLIO and CXCLll, formerly known as GROalpha, interleukin-8 Mi& 
IP-10 and IP-9/I-TAC (Br J Dermatol 2001 Jun;144(6):l 114-20), Antimicrobial peptide^ fiom 
human platelets mcludmg RANTES, coimective tissue activating peptide 3 (CTAP-3), platelet 
basic protein, thymosin beta-4 (Tbeta-4), fibrinopeptide B (FP-B), and fibrinopeptide A (FP- 
A)., FP-B (hifect hnmun 2002 Dec;70(12):6524-33), MlP-lalpha and MlP-lbeta, secretory 
phosphoUpase A(2) (sPA(2)), Substance P (Life Sci 2002 Jul 5;71(7):747-50), 
fractalkine/CX3CLl (Cardiovasc Pathol 2002 Nov-Dec;ll(6):332-8), CCL21 and 
CCL21/CCR7 pathway J hmnunol. 2003 May l;170(9):4638-48., secretory leukocyte 
proteinase mhibitor Biochem Soc Trans. 2002 Apr;30(2):lll-5, NeutrophU gelatinase- 
associated lipocalin Exp Dermatol. 2002 Dec;l 1(6):584-91, 



recently discovered: 

angiogenin 4 (Ang4)- Hooper LV, Stappenbeck TS, Hong CV, Gordon JI. Angiogenins: A 
new class of microbicidal protems involved in mnate unmunity. Nature hnmunology, March 
2003, Human LAK cells antimicrobial peptides (Hua Xi Yi Ke Da Xue Xue Bao 2002 
Jan;33(l):87-90) 
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50, iVshjran GS.Ld K. Jin W. IxmgcoiidotM- G. KuJkinii AB.CceeoTivn-Y^'ild 
T. d ill Secretory kulonltf pnoleue inhSritor mddiales nsn-redundont 
functiDiB Dsofinnn* far oannnl mnnd beolinc. Nm Mdd 2009;£c 1 147-53. 7 



Table I 



Chemoldne icccplars. expicssaoo patton. licsnck and bwhrmcm n disease 


ReaepUss 


Ligands 




Diseases 


CCRl 


CXrL3, CCL5, CCL7. CXTLS, 


nionic>ic, deodritic cdl (immalurc). 


MS, RA, tian^ant, asthma. 




L.1 J, U*- 1.1 % 1.1 iJL^3 


Tccll, netilrofihiL, eosinc^hiL, 


nephritis 




CLL2, CuLi, CCLB, CCLI3 


mesai^ud cslt, pli&elet 




inoiioc>'le, dendritic cdl (imimiure). 


MS, RA, transplant, asthma. 






T cell txisophit, natural tdlter cdl« 


athemsderasis 






fibiDblnst, endolhelbl cell 




f Yin 


Ld, 1. UUs, CjL LI 1 , 


eosinophil, basophil, mnsx cell. 


asthma, atopic dcnnatitis 




CCU3, CCLI4, ecus, CCL24. CCL26 


T cell (Th2), platetds, sdivay 






epithelial cell 






f Y'l 1 7 rY^f *^ 


dnvliiiic cell, basophil, Tcell 


asthma, atopic domxiitts 






(Th2, Trcg, sktn-haming), pblelets 




vA. L3, CV1.4« C. iXS, CvLR^CX LI 1 , 


Tcell (ThI), daidiitic cell, monocyte 


MS, RA, tnmsplanl, nephritis. 




t.\-L13, LI.LI4 


natural killer cdl 


CBO, AIDS 
psorisisis 






dendiiitc cell (immature), T cdl, B cell 


CCR7 


1-l.LlV, 


dendritic cell (mature), T csll, B cefl. 


transplant 






natural nller cdl 




CCRS 


OCLUCXXI6 


Tcell (Tb2; Ticg), noonoc^'ti^ 


Asthma 






natural killer cdl, B cell. 








endolhelid cdl 




CCR9 


CCL25 


T cell (f*m-homii^) 


IBD 


CCRIO 


C?C:L27, CX7L28 


> cell ^aoannDinui^j, uieuinoc^pic. 


Psoriflsij^ Atopic dsnnatitis 






Langofaans cell. 






dnmal endothelium, dermal £ifarobiiist 




CX.'RII 


CX:l19,CCL2I,OCL25 


astTOQte 




CXCRl 


CXCL5, CXCLb, CXCL8 


neubopfail, monocyte, endothelial cdl. 


sepsis, sdherasderosls. C'(3PD, 


CXCR2 


CXCLl, CXCL2, CXCL3, CXCL5. 


astTOQ'te 


psoriasis 


neutrophil, monocyte, eosinophil, 


sepsis, atherasdemsis. COPD, 


CXCftJ 


CXCL7, CXCLK 


endothelial cdl 


|ksoriasis 


CXCL9, CXCLIfl, CXCLII 


T ceil (ThI). B csll, mesangial cell. 


MS, RA, transplant sarcoidoss. 


CXCR4 




smooth muscle cdl, naciDgtb 


COPD 


t:XCLI2 


T cell, dsndrilic cell, monnQ te 


AIDS. caiKer 


CXCRS 


(-^CLI3 


B cell, noutmphil, platdef, astmc>ie 




B oelL. T celt (Tni). astrocyte 


canon* 


CXCR6 


CXCLI6 


Tcell (Till) 


RA 


XCRi 


XCLI,XCL2 


Tcclt 


CXjCRl 


CXjCLI 


Tcell (Ihl). natural killer ccP, astrocytr 





Th, T bdper cell; Tpn. T toiliciilar bslper celt Trq;. ici;i^tar>< T cdl: NK, multiple sderosis: RA, ifaeumatoid arthritis; CX)PD, cbmnic 
obstmcti\*e pulmonar>* cfisease. 
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HUMAN TRIALS 

Hinnan Trials were carried out 

For Psoriasis and dandruff the results indicated positive results with no noticeable side effects. 

Using topical application of antibodies to defensin and hyper proliferation in psoriasis 

was halted. 

The following photographs indicating improvement in psoriasis are shown. 

Compared to the control, a significant decrease in proliferation in the treated legion was 
noticed by a blind trial after "a period of 8 hours. Improvement continued wifli a significant 
decrease in inflammation and proliferation within three days. 



.A: Control Day 0 
B: Applied Lesion Day 0 

C: Control Day 3 

D: Applied Lesion Day 3 

Application method: Topically using a wet 
watman paper. Antibody dilution in 0.1% 
BSA/PBS. 
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